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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith {or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . ^ This communication is responsive to 12/2/9 . 

2. El The allowed claim(s) is/are 13-6. 17.18. 20, 21,23, 24. 26, 29,31-37 and 39 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19{a)-(d) or (f). 

a) M All b) □ Some* c) □ None of the: 

1. f^ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 
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attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Jennifer K. Holmes on 03/11/2010. 

The application has been amended as follows: 
IN THE SPECIFICATION: 

On page 22, replace the Fig 6. legend with the following legend: 

FIG. 6 shows an alignment of BMP-2 like proteins (SEQ ID NOs: 1. 3. 5. 7. 9. Il- 
ls, 1 5, 1 7, 1 9 and 21 ) which upon exchanging the amino acid residue at 
the position corresponding to amino acid position 51 of human BMP-2 
from leucine to preferably proline form preferred embodiments of the 
muteins according to the present invention; 

IN THE CLAIMS: 

1 . A mutein of a bone morphogenetic protein, whereby the mutein consist of 
an amino acid substitution compared to the wild type of the bone morphogenetic 
protein, whereby the leucine in the wild type of the bone morphogenetic protein at the 
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amino acid position corresponding to amino acid position 51 of human BMP-2 is proline 
in the mutein. 



2. (Cancelled) 



3. The mutein according to claim 1 , whereby the bone morphogenetic protein 
is selected from the group consisting of hBMP-2, hBMP-4, hBMP-5, hBMP-6, hBMP-7, 
hBMP-8, hGDF-5, mGDF-6, mGDF-7, hBMP-10 and hGDF-2. 



4. The mutein according to claim 3, whereby 



the bone morphogenetic protein is hBMP-2 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 51 ; 



the bone morphogenetic protein is hBMP-4 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 53; 



the bone morphogenetic protein is hBMP-5 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 68; 



the bone morphogenetic protein is hBMP-6 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 68; 
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the bone morphogenetic protein is hBMP-7 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 75; 

the bone morphogenetic protein is hBMP-8 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 75; 

the bone morphogenetic protein is hGDF-5 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 56; 

the bone morphogenetic protein is mGDF-6 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 56; 

the bone morphogenetic protein is mGDF-7 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 82; 

the bone morphogenetic protein is hBMP-10 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 44; and 

the bone morphogenetic protein is h.GDF-2 and the position corresponding to 
amino acid position 51 of human BMP-2 is amino acid position 45. 
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5. The mutein according to claim 4, wherein the wild type of 



hBMP-2 comprises the amino acid sequence according to SEQ ID NO: 1; 



hBMP-4 comprises the amino acid sequence according to SEQ ID NO: 3; 



hBMP-5 comprises the amino acid sequence according to SEQ ID NO: 5; 



hBMP-6 comprises the amino acid sequence according to SEQ ID NO: 7; 



hBMP-7 comprises the amino acid sequence according to SEQ ID NO: 9; 



hBMP-8 comprises the amino acid sequence according to SEQ ID NO: 1 1 ; 



hGDF-5 comprises the amino acid sequence according to SEQ ID NO: 13; 



mGDF-6 comprises the amino acid sequence according to SEQ ID NO: 15; 



mGDF-7 comprises the amino acid sequence according to SEQ ID NO: 17; 
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hBMP-10 comprises the amino acid sequence according to SEQ ID NO: 19; and 
hGDF-2 comprises the amino acid sequence according to SEQ ID NO: 21 . 

6. The mutein according to claim 5, whereby the wild type of 
hBMP-2 is encoded by a nucleic acid according to SEQ ID NO: 2; 
hBMP-4 is encoded by a nucleic acid according to SEQ ID NO: 4; 
hBMP-5 is encoded by a nucleic acid according to SEQ ID NO: 6; 
hBMP-6 is encoded by a nucleic acid according to SEQ ID NO: 8; 
hBMP-7 is encoded by a nucleic acid according to SEQ ID NO: 10; 
hBMP-8 is encoded by a nucleic acid according to SEQ ID NO: 12; 
hGDF-5 is encoded by a nucleic acid according to SEQ ID NO: 14; 
mGDF-6 is encoded by a nucleic acid according to SEQ ID NO: 16; 
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mGDF-7 is encoded by a nucleic acid according to SEQ ID NO: 18; 



hBMP-10 is encoded by a nucleic acid according to SEQ ID NO: 20; and 



hGDF-2 is encoded by a nucleic acid according to SEQ ID NO: 22. 



7. (Cancelled) 



8. (Cancelled) 



9. (Cancelled) 



10. (Cancelled) 



11. (Cancelled) 



12. (Cancelled) 



13. (Cancelled) 



14. (Cancelled) 
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15. (Cancelled) 

16. (Cancelled) 

1 7. The bone morphogenetic mutein according to claim 1 , whereby the bone 
morphogenetic protein is BMP-2 or pro-BMP-2. 

18. A bone morphogenetic protein comprising the amino acid sequence 
according to any of SEQ ID NOs: 23 to 33. 

19. (Cancelled) 

20. A nucleic acid coding for a bone morphogenetic mutein according to claim 
1 and/or the complement thereof. 

21 . The nucleic acid according to claim 20, wherein the nucleic acid 
comprises the nucleic acid sequence according to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 
18, 20 or 22, and/or the complement thereof. 



22. (Cancelled) 
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23. A vector comprising a nucleic acid according to claim 20. 



24. A cell comprising a nucleic acid according to claim 20. 

25. (Cancelled) 

26. A method for the production of a bone morphogenetic mutein, comprising 
the steps of 

a) cultivating a cell according to claim 24 in a cultivation broth and 

b) preparing the bone morphogenetic mutein from the cell and/or from the 
cultivation broth. 

27. (Cancelled) 

28. A composition comprising a mutein according to claim 1 and a 
pharmaceutically acceptable carrier. 

29. A composition comprising a nucleic acid according to claim 20, and a 
pharmaceutically acceptable carrier. 



30. (Cancelled) 
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31 . A method for the treatment of a disease selected from the group 
consisting of fibrotic diseases, wound healing, hypervascularization, vascular diseases, 
fractures, and osteoporosis comprising administering to a patient in need of such 
treatment a mutein of a bone morphogenetic protein, whereby the mutein consist of an 
amino acid substitution compared to the wild type of the bone morphogenetic protein, 
whereby the leucine in the wild type of the bone morphogenetic protein at the amino 
acid position corresponding to amino acid position 51 of human BMP-2 is substituted, 
whereby the mutein binds to a BMP antagonist selected from the group consisting of the 
noggin protein family, the DAN protein family and the chordin protein family, whereby 
the mutein does not bind to BMP receptor BRIA or BRIB. 

32. The method according to claim 31 , whereby the fibrotic disease is 
selected from the group consisting of renal fibrosis, hepatic cirrhosis, pulmonary fibrosis 
and chronic inflammation. 

33. The method according to claim 31 , wherein the wound healing is 
associated with keloid, cicatrization, or peritoneal obliteration. 

34. The method according to claim 31, whereby the hypervascularization is 
associated with retinopathies, arteriosclerosis and/or tumors. 
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35. The method according to claim 31 , whereby the fractures are non-healing 
fractures. 



36. The method according to claim 31 , whereby the disease is osteoporosis. 



37. A method for inhibiting a BMP antagonist selected from the group 
consisting of the noggin protein family, the DAN protein family and the chordin protein 
family, comprising administering to a patient a bone morphogenetic mutein according to 
claim 1. 



38. (Cancelled) 



39. The method according to 31 , whereby the leucine in the wild type of the 
bone morphogenetic protein at the amino acid position corresponding to amino acid 
position 51 of human BMP-2 is substituted to proline. 

Any inquiry concerning this communication or earlier communications from the examiner should be directed to 
David S. Romeo whose telephone number is (571 ) 272-0890. The examiner can normally be reached on Monday through 
Friday from 9:00 a.m. to 5:30 p.m. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Nickol, can be reached at (571 )272-0939. 

If submitting official correspondence by fax, Applicants are encouraged to submit official correspondence to 
the central fax number for official correspondence, which is (571 ) 273-0835. 

Customers are also advised to use Certificate of Facsimile procedures when submitting a reply to a non-final 
or final Office action by facsimile (see 37 CFR 1 .6 and 1 .8). 

Any inquiry of a general nature or relating to the status of this application or proceeding may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status information for published applications maybe 

OBTAINED FROM EITHER PRIVATE PAIR OR PUBLIC PAIR. STATUS INFORMATION FOR UNPUBLISHED APPLICATIONS IS AVAILABLE THROUGH 

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free) for questions on access to the Private PAIR system, 
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Primary Examiner, Art Unit 1647 
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